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Abstract: Provided is a circuit for detecting tracking errors in a digital video disc 
(DVD) system comprising: an optical detector detecting reflected light beams from optical 
disks using an optical detecting device, converting the detected reflected light beams into 
electrical signals, synthesizing two outputs obtained from the two optical detecting devices 
which are diagonally located each other and outputting the synthesized result; a comparator 
comparing two signals obtained from the optical detector with preset reference signals and 
outputting square waves r and v; a phase difference detector detecting phase differences 
between the two square waves (r and v) obtained from the comparator, removing abnormal 
signals caused by a disk defect and outputting phase differences of normal signals of r and 
v; and an output unit outputting the result of the phase difference detector that is low pass 
filtered as a tracking error signal, wherein abnormal tracking error signals caused by an 
radio frequency (RF) signal noise, a disk defect, and a scratch are not outputted, so as to 
prevent a wrong operation of a tracking servo to exactly perform a search operation such as 
a data retrieving. 
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(74) cheis asa, 

(54) MgHgj ma ; 

□ XI IT CI^H(DVD) A|£BWA|2| MB|g OflEi 2ft S| £011 SH+ S£SA|, **| S CI^H^EI 

2| BJAIBHg £XH OlgohOI a85HS 271^ ai^S * QR^ej ?[x| 

oil a= ? sa« tj-gmcw ^ a- a»i2h s awiwiAi «Hfe ^ 

= r, v ^ £!h2] flS»S aSSKM U^H l*KHi °JoH UEHJ- HIS #35! MTit} $ r, v 

^ w&zmw m^m^ as?iah a^7iHj ^ t^hei 

mt^ n mass me^ss a^oi-^ m^^m sterol ^seioi, rf koi*u a ±3 cieie, 
^HEHxie^i a ±3 mtm mi uehj-= hisses M^g w ei*!^ m^ttxi t^sw, a 

SEW (HI Ht! M^U AiS21 gCTSIOl Oil 0 1 El- 3&52I- ITS AW6S« SSWMI $miQ. 

ass 

E IS B ^CHI ffl-ff M^H *jCH a«IS2| SSSeiE 
E 2= E 12| a^?|2| #Ail §q£ 

E 3S E 22J OilEI SB^, flgStf 3^^J #Af| tl^E 
E 4a, E 4b^ g£^£J 0)|E|2| d^IT^E 

E 5a, E 5b= psqMU ^HEHxIOil 2JoH UEfcT HISSES! CHIEi°l £KII^E 

E 6a LH XI E 6s^ g W30| CO-S M^S CHI El a&fiSSI 2**21 gs* u^E 

E3°J ^£¥£011 im ^251 £S 

10:*l#»a*:>l IK 13:0!BErai7a 

12, 14:«E|-0|A| 15:fflfeW 3^1 

16, 17:S°uH^^E1 18:d|JI2^| 

21, 22:XI27I 23, 33, 35, 37:HHERj 20h 71I0IM 

24:CHIE1 53¥ 25:?|^Stf 
26-28, 40:°HE 71101 S 31, 34:^Oh 7)1 0IM 

32, 36, 38, 38:yiE 71101^ 42:iUii 
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B BiSS □XII'- HIPS U^B(Digital Video Disc; DVD) A|±BM ^ mt\ P^H°] Iff 

Eejjg §2f§| *J0|-7f2A| BAW?|£ 20I 7|^0IP. 

^, S MSIIOI^ £EHCHI astf Oil£1^s:M aBSHI D. 7IB^S ohffl CHit^!* SI Iffl 

s^j sail ^o\m hsi zmw ^mm ±^ Emm **it»o. 

gEHCHI^ RF kOIZSU P^H P*m(Disc Defect), ^HEHxl (Scratch) S Oil 2ffi- Q±B. StHM 

^JuH §£*1°J 5!0iU^ £!:£7|- M 5 ^H OilEids:^ ^EISP. 

[KM, HIS£^£I M^H (HIEIdHS £JuK3 M^S AiSCHlAi^ 8 eft!" -^tSoCT So^P-. 

s vss srs sas* «ib©pi *i*j- ass/d, b assi p^h atioi s»i ueiu 

5 H|g£*!°i Eejg OilEidsM 2*?SH£Mi, M^?J A1S2J £S*!» £tfl*r= ^aig CHI 2#fl^M 
HISlHHI 81Q. 

A^| a |. g>~ sgspi ?|t[ B USOII [Cj-E Eejg CHI El aatl^i ^S=, D" P^3^Ei2j 

ck^hsj 92a ±»a oi^kh ^mtm ®?m aswt * Qwasj ?ixkhi 
sj= ^ ^m±x^ m^m ti-ssioi m^\^ s ^mim, a- 2a7ioui b^ei= ^ *i 

?|g'SS 7I£ &!S2|- HIIHoK^ ^ttilKr, v)£ #^o^ HIUi^Eh #71 UlU^CHIAl #^E|^ 
r, v ^ ^H?l $\&t\m att&Kfl P±3 itJ-Oll °tfH UEH-Kr HI 8^*15! H^t!" * r, v ^ 

g^ei m^v= z\#n aa^isu- #7i zmn ^miw m^m ^ ^^lEinti- 

m (HlEi^H^ ^^t^ itmKH 7^ El ^ LH SiQ. 

OlfK B aa^J Hr^t!- ^AIWIM ^^£9^ S^oH3t ^A1ltl ^StlCK 
S IS B BSM CUM CHI S^tlSHJ mi ^EOILK 

£ IS MS, P^3^¥Ei2J ^A^mjl aihS ^^ti- W z+c, b+oolOl M^o^ » 2^21 

(10), ^1 S a»?l(10)0IIAI a+c&KH •B»hfe W1RFi!S2| H^Eh ?l^i^^ 0|«E|OW(11), 

^1 0IBBh0m(11)2J ?l£ H|IH§H31 ^KrS ^^5f^ HI t«E|0|A1(12), ^71 

^ a«l(1Q)0|AI b+d&hOI #^E|^ ^il2RFi!2:2J H^Er ?ISI?= 0IHS|O|7a(13), Oil 

EK3l^(13)2j fqf ^ItfSS ^15 ^^Eh dl^rOl 7* IDS ^oRr «2»EH)IAI(14), 4^1 91, 392 
#EK3IA|(12, 14)CHIAi #^EI^ ?I£WM 2^ei-01 P±3 ItJ-Qil 2|^H UEH-fe bt§^°] d 

si ?;ii7i5fe s^^i(iB), ^i 2^i(i5)2] B^m ^ ^m^m^m^ s°sn^ 

B El (Low Pass Fllter;LPF)(16, 17), » LPF(16, 17)24 f^i ^ e^ofOI M^U OHEI^sS » 
^^h^ U|iil7|(18)S 

^1 2^^1(15)^ E 20|| £AIS UrE^ »OL ai»E40|A|(12)2| ^^(r)# ^§A|^ AISB^ » 

wa^i(2i), H2BaoiAi(i4-)2i m(v)« iSAia xiaafe fli2wa?i(22), ^i ai, ^112x1^71(21, 

22)2J ^Eli^hDI ?|£WM S^r^ HHE^ fiOWO|S(23), «7I HI, W2eSHJ|A|(12, 14)2| 

^Ah^# S-BSI-01 ^IsCHlAi^ ?l^^rl 2#3^ 0ilEi£^(24), £7\ M\ , X1l2#Eh 

01 Aid 2, H)2i m^m u\m\o\ z\£^m ^mt^ ?i^^ s#^(25), 4^1 uhe^ ^01- tiioim 

(23)°J QiIBi Be^(24)£J m^m ^El SHE ?1|0|M(26), ^1 °JjE 71I0|M(26)HJ 

a- £12^ 3^^(25)2J ^ElilJt^ 71101^(27), ^ ^71 >j|0|e(26)2J ^| 

2^^(25)2) feElitie^ °HE 7il0|E(28)S 7^^P. 

E 3S ^71 OilEI BE^(24)E|- ?l^^ 2M^(25)°J ^Ail fISEM LfEr^j g^AIWSAi ^E| 71I0IM 
MHJ i^HF HH^S CHS ^El TilQIMp A^§^U0il [Q-EI- 'MZJtm ^ SiEh 

01 71 At, £91 l^n ^ 2#7|(10)^ IT PAI32J Ai^Mq^llF ^^25 

^Bir, ^ ow^ n- s#^aka, b, c, djs eich so. 

OlEh^OI B WSMAI » 2^71(10)^ ^ 2^AKA, B, C, D)01|A| ^S ITlfOil H|Bm 

S a, b, c, dl a+ctl-01 0|«E|-0W(11)S MSB, b+otfOI OiaEFOI7EI(13)S S§1tia. 

017|A1> H1RF a+cti" H^uF ^I^0|H, XII 2RF b+dSj- H^Eh i!S0IQ. 

£71 0I1E|-0|X](11)^ M 1 RF H^D> £^°|- OI^^S g^hOI ^|iaEK]|A1(12)S m^tl 

^M#BK]|A1(12)~ 7I^Sa 7I£ H|Hl5h01 ^SIEKr)S ^ttCK 

£71 OliEHD|7E|(13)^ a2RFdS:2J H^Eh £§2J 0l^£S ^5101 Xil2#EK3|Ai(14)S ^^Ul- 

H, Xil2#EfO|Ai(U)~ 7|^§S 715 ilSSIUIiilSI-Ol ^«3EKv)S ^ttK 

OIEEH, £71 11, a2#EFOIA1(12. 14)0|IA1 ^^El^ ^ i!S(r, v)2j ?|£^ §£^°J 
nsec(10 ? sec)O|CK 

OliaLfl. 1«H^ DVD^ 95% 01 £01 60hsecM SCHUAl ST^P. ^, 7HI 2RF >J2S r, vdH 

£ E 4aE|- »D| r2J EhOig SL'AKrising edge)2<t> 60nsec LHfHIAl E 4b2h BOI vej EfOIS 
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01= ^ 2^71(10)21 H- 2g:£XKA, B, C, D)= C|£H#2J El MM XIU3A1 £271- H!"SCH 

*J-g, L|±3 CW5U ^HEHxieQil EloH RF SSTOI a a #71 SM, a2#EK3IA1(12, 14)MAI #^EI = 
^ 4!S(r, v)2J Hia^-aiej g° £ 5 a , £ 5b(HIAlEF 301 r2J EF0I9 SKI (rising edge) a* 

4£ nsec LH 01] v2J E10ISI 2!X|7h UEHW SQ. 

0|£©0| at, »2ftEH3IAI(12, 14)2| «ej(r, v)- §#5JU 3? * h # ° A|-£(Correlat ion)e S=a. 

^, ai, ai2Sa-0|A|(12, 14)2J «q(r, v)2J ?|#7fe CH^ 60nsecM SXI SfeEh 

□E1H5 r, v AjsBJ °AI## SEWKM £#^0IEKQ 5B£! £!:s:CHIA1= ?|#2*hl 2»H2 dl§#S{ 
□IEW B9S a£MA1- ?I#£^M S^oFAl °iE| t^5^, «SIEre!WI Oft!" A1S21 *j-A| 

v * aa 

0|«*|*KM, E 6a£F STS a 1#EK3l Al(12)21 M 1X1971(21 ) (HI M ±§AI2J XI3EIH, £ 6b2|- » 

S »2&EK)IAI(14)2| »|2?qg!7l(22)MA| ±SAI2»- XI 3 S $ £ EhOll A1» BUI UHEF3 20h 71I0I 

5(23)011 2jtH £EI£tJE|Ot »q«JCh 

#71 £01- 711015(23)21 £X|| 011E1 £2:5X1 ^ ^2 r, v2J ?|#7*g S«!0. 

OltlH, E 6a, E 6b2j Bt)| CI ±3 CI®{5U ^HEHxICHI 21SH «ZJ RF 3oH HIS 

#33 d£7h «qEII2 am 7ISt*Q. 

#71 M), «|2XI37|(21, 22)2J X|3A|^ OH El BEW 24)71- SM#S [tOCT2J AI&OIQ. 

#71 0HE1BB^(24) = HI, H2#EK3IAi(12, 14)01IAt #^EI = r, v6!S(HIA| 3X1 '§h0|'7l- El= EK3IS 
aXIOilAi mgAIZtlHOil £!221 EHDI90I s'OiLfeXI, 3EIII, 379 '5^'7h £|£ Mil SWWIAI « 
SAIZK.H01I QB £!^21 ggoi SJOiLKrXIM BEHNal #71 . E«Wfe 3 SMS!" S6!0iaa» U 

EKH^ 53 dtf 

^, DK1HEf^(24)2| £01- 711015(31)= HI, H26EK)|A1(12, 14)0flA| ^ r, v ^ 

E 6c0ilA|£h ^01 ^E| itmiOl UHER1 SlOh 7HO|M(35)£h 3E 71I0|M(38)S e^EiH, 3E 7110IM 

(32)^ r, v ^ i!Sf E 6dOUM ^01 ^E| ZtfiW UHQ-Sj SlO[ 71101 M(37)£l- tfE 711 OIM (39)5 B 

nan, soh tiioie(34)^ ^71 xiiu a2 33371(21, 225011 ai xi3£! * ^ #^ei^ ^ ^^ise 

E 6ef3Aiah aOI ^El 5Mf5[0\ UHEh^l 201- 71101^(35)5 *5BHi, 3E 71101^(36)^ SI, ^112X1371 
(21, 22)°J = ^AjHM E6f Oil AjEl- 1*01 ^El^tmhOI HHEh^ aOh 711015(37)5 ^MttflK 

S7I UHEhSJ 201- 711015(35)^ #71 £01- 711015(31)21 AI& XI3^i ^E| ititl £ 

01- 711015(34)21 i^f E 6g(HIA1£F BOI ^El ^tmPI 3E 711015(38)5 S^Shll, #71 UHQ-SJ £0^ 
711015(37)™ yiE 7110(5(32)2] ^rgAIZt XI 3£! ^'^M feE| 3E 71I0|5(36)2J 
E 6h01IA1Eh BtJI ^EI^t^Kfl 3E 711015(39)5 ^t!C|-. 

#71 3E 711015(38)^ £01- 71101-5(31)21 gqa- UH EH^ £0h 711015(35)^ ^^1 E 6i(HIAia BOi 
^Ei ZmtO\ °JIE 711015(40)5 SquH, 3E 711015(39)^ 3E 711015(32)21 UHE^ 20r 

71(015(37)21 E 6j0ilA12h ifOI ^E| i^(01 °JE 711015(40)5 *q«a. 

#71 3E 7110(5(38)^ 3X1 mm El^ r E^ v £12:21 EK3IS S!X|5^E1 44! nsecM 

3Mem, 3E 7110(5(39)^ 3Xi 5<?7h El™ r E^ v^jsEJ ^X|5^E1 44! nsec Wl^DIi, 
60nsed 

3EIH, #71 2!E 711015(40)^ #71 3E 711015(38, 39)21 Z[ E BkOHAiSh BOI ^E( it^(01 
M^M1(42)2J e^e a^tiCK 

UHEI-SJ SOI- 711015(33)^ #71 Xill, 92 #E(-0(A1(12, 14)(HIA1 E 6a, E 6bE(- BOi a^EI^ r, 
v ^ £JSl E 6 1 Oil Am gOI ^E| it^hDI #71 ME1^(42)2J LiiOIEh S^(D)S5 XMtiCh 

0IQJ1, HHEH*1 SOh 71I015(33)(HIA1 CHI Bi iJSB m*ftV\ SM #7| AS MM (42) Oil Ai 011Ei7h Vi!«K)l 
m\t\^ m^0\ %m ^ EHxIEICH 2^ £1271- HCH5 -«eq«KM EHlEiS m^% h ^ a^E5 #71 dHEh 
^ 20^ 711015(33)21 3bHE1(41)5 «^1AI?1 #71 eH!E(42)# MEIOIAI^LK 

[[fEI-AI , #71 ^MB(42)^ #7| r, v = ^2:21 ?|#^3 OfLIEh RF l^o^ ah^j ^jy aj 

2011 CHoHAiE E GmCHI A1EF ^01 Q §^91 EM 5^ °JjE 711015(26)5 ^^hll, 0HE17I- 

zmM^t\o\a±m #7i ^ie tiioi5(26)5 ^qtia-, 

#71 SHE 711015(26)^ IJgAIZj- XI3^! HHEW £0(- 7110(5(23)2] mm\> #71 MHME(42)2J 
E 6o01IA1£h S-OI feElit^fOI SUE 711015(27, 28)5 ^£0. 

tl-S, ?l^t/ 3^^(25)^ MliM^£5 OI^OI^QK 

#71 ^l#^tf 3^^(25)^ #71 X1I1, a2^EhOlA1(12, 1 4)011 A1 #^E[^ r, vAjsg 01^ AjsEJ ?|# 

oi □ wmx\w 3£5ai, r ^si Ds^£g as&n, vij^s M^ejq^5 

Q. 

OlUil, E 6a, E 6b(HIA1Eh BOI r a}2:21 0,^01 v d221 ?|#MQ H^M# & * aQ. 

C&EMd, #71 ?|# gt? 3^¥(25)^ Q goB E 6pOHA12f- SOI ri)2:21 RF 1^ ¥^01IA1^ 5 
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? ^2f, D. 012121 S^Qil^ §1-01 710|M(27)5 B^tlD. 



Ett ^ MSi SoH fe^l Q S^ea.effHSI £ 6qlHIAl£l- ITOI °*E 7|]0|E(2B)£ B^tiHI;. 




5 s^b e 6sMAiah iroi ^aitmoi s^tcK 



*L £ Br, E SsOflAiSh fi^OI r£!:z°i fl^OI v£!£2| *|#MD BH^HM °J}E 7|0|M(27)H| B^EfS 
UP B33B Sfl SHE. 7ilOIE(26)Sj ^*!Ch 

H!fi, v 4!S2| ?i^0i r £13:9 fl#SP- KDS °JE 7ilO|M(28)2J S^SB Wofl °JjE >1I0!M(26)°J 

aaPF b^sq. 

0|2r^0! £PI 2IE7ilO|M(27)m 1*H" B^EI£ ^Kh ds:CH!^ P±3 PBqMU ^3EHx|^°J P±3 
B«1M 2J*H ^ZJ CHI Bi 6J5:^ UEH-RI SfeP. 

□Bin, ?i# s^i(i5)2j up bbibb m #^ei= g.$m±mE\(\sw\M » 

^DEIU^i $ 01371(18)21 HIBra9"(+)££ B^ISQ. 

££§h #71 2^71(15)9 DN B^3# S« B«1£l = £^II£I!E1(17)S §*l U\R?\ 
(18)9 MSD. 

blHL7l(18)^ ^0(-)2S £J^!EI = d2i b|^SEK+)9 dli HIHLorCH M^U CHIE1 

Ee_H|j CHI yd s:^ S=IB(£A|»SF)2J E^ ^S7l(EAISer)B ^SuKW MB|gB SCHiCK 

OltUL RF £!S21 kOIZU EI^H psiM, ^HEHxI^Otl 2|?H S«S MEItffi^ fi 

^5L|X| SPIIEIS M§!|g A1S^ WISa££ Mqe MASSES tt^SW SfeQ. 

u\^mm bqi g ^soii um m^u chi bh sbssoii ^sra, rf ^ssj ioi*u ei^b ei^e, ^ 

BEHxIMHJ P^B ^CHI 2J*H L|-E|-LH= H1S^°] M^U Oil Bid 2= m^tm SHE* t^SWI, E^T 

sjq. 

^ E|^B£^Ei°] HM-SHS SSS :£»S U\Bt\Q\ aSSKM ds:^ S ^ 

LH^ej ?ixichi a& <= ±xm m^m m^m= n- sa^iaK 4^1 ir s^^ichi 

^ Ai^i'EID^ ^ ^ E -i|U tHIEI^s^ ^^B r ^ OT^B ^£1^ M^U CHI El 2^ 

aitffl aOIAI, ^1 3^71^ 4^1 r, v ^ d^M W HSAIZJ AISAI?!^ AI3^I£K ^1 

^ Ai2°j S^ILHOll S^e Oil El" r, v ^ ^2:9 ?I^XrM 3#oKfl §4^°" 

b 9ioil^ z\sznm ^ chiei jl^ek r, v ^ dss oi^ 

01 HBFeAll E^^f™ 2B¥£K 4^1 ^^ih CHI B1 BS*H| i^i SijE Ititt 

^ 49I ^I4 k Stf S0^9 SSHKHI CLfEl- UP E^ DN S^H ^^h^ M2^^ 

Mam naaBsis. 

s. 

X1I2&KHI SACHAt. ^1 £9I r D S^^S v ijsM S^^S M 
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